Oral immunization with Escherichia coli K-12 of the fifth instar larvae of the silkworm, Bombyx mori, reared on an artificial diet under completely aseptic conditions.
1. Effect of oral administration of live or formalin-treated Escherichia coli (E. coli) K-12 to the fifth instar, days 1 and 3 larvae of the silkworm, Bombyx mori, on induction of antibacterial activity in the haemolymph was investigated using the silkworms reared on an artificial diet under completely aseptic conditions. 2. When live E. coli was administered to the male day 1 larvae, low but significant antibacterial activity of 3.8 mm was detectable in the haemolymph of one individual at 48 hr after immunization. The proportion of the larvae to express antibacterial activity increased thereafter and at 120 hr after immunization, all three individuals showed antibacterial activity. In day 3 male larvae, activity was detectable at 48 and 72 hr after immunization. 3. When formalin-treated E. coli was orally administered to days 1 and 3 male larvae, no activity was detectable at any time post-immunization. 4. In the second experiment, when day 1 larvae, females and males were orally immunized with live E. coli, only females showed antibacterial activity in the haemolymph, beginning from 24 hr after immunization and up to 96 hr. 5. Removal of an antibiotic, chloramphenicol, from ingredients of an artificial diet was required for induction of antibacterial activity with oral administration of live E. coli. 6. When live E. coli that grows at pH 9.0 was selected and used for oral immunization, antibacterial activity was induced both in females and males at 72 hr after immunization and the activity was observed at 96 hr. 7. These results suggest that establishment of oral immunization with live E. coli in the silkworm larvae requires multiplication of E. coli in the midgut lumen and possibly its colonization on the luminal surface.